Increasing interest is developing in the design of a knee prosthesis (British Orthopaedic Association, 1970) . Some prostheses have used the principle of a hinge (Walldius, 1957; Shiers, 1960) . Others have tried a prosthesis of a closer geometry to that of the natural joint (Platt and Pepler, 1969) . The prosthesis developed in Leeds ( Fig. 1 ) has two components: a metallic shell that has almost the same geometry as the natural femoral condyles, and a plastic disc with a slot FIG at the back which is cemented to the tibial plateau. This prosthesis allows the preservation of the cruciate ligaments.
The present investigation was undertaken to determine how many sizes of prosthesis are required to meet the needs of patients. If there was a dimensional relationship within the knee, a convenient dimension could be chosen to designate the knee size. If, however, no such relationship existed, the knee size would have to be defined by a group of dimensions. The problem would then become complex and the required number of sizes would multiply. The present study describes the results of an attempt to determine from cadaveric knees and radiographs of the knees of living subjects whether such a dimensional relationship exists.
Materials and methods
A number of measurements were made in cadavers and radiographs of knees of subjects whose ages ranged from 20 to 68 years. Measurements were limited to those dimensions accessible in the opened joint (with ligaments intact), and clearly defined on the x-ray negatives. These dimensions are illustrated in Fig. 2 approximately to the film (Fig. 3b ). Taking this into consideration, the true dimension of the medial condyle would
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Cm = dimension of the medial condyle measured from the x ray, not considering the cartilage Sm = medial joint space. This method was first applied on a cadaveric knee where it was possible to compare direct measurements with the predicted ones. The results showed that they compared satisfactorily.
Results
The reproducibility of measurement was determined on randomly selected radiographs. The dimensions a to g were determined ten times by two observers without knowledge of the identity of the film or of the previous results. Satisfactory reproducibility for each dimension was obtained, the coefficients of variation for 'a' being 04 per cent., 'b' 1 1 per cent., 'c' 0-6 per cent., 'd' 2 3 per cent., 'f' 1 8 per cent., and 'g' 0-6 per cent.
DIMENSIONAL RELATIONSHIPS
A dimensional relationship was found in the knee joint. Each one of the dimensions 'b' to 'g' was a definite fraction of the dimension 'a', with a low standard deviation. These results are summarized in Tables I to VI. The relations between the dimension 'b' to 'g' and the dimension 'a' are shown in Fig. 4a-f (overleaf).
There was a high correlation coefficient between these dimensions and the dimension 'a' (Table VII, The existence of a dimensional relationship in the knee led to the choice of the lateral medial width 'a' to define the knee size. The distribution of 'a' for the population sample is shown in Fig. 5 (opposite) . This differs from a normal (Gaussian) distribution, because of the inclusion of both sexes. between the various dimensions of the knee, the width of the intracondylar notch having the poorest correlation coefficient. However, from the point of view of a prosthesis, this is not of any significance. The anteroposterior widths of the tibial condyles were not assessed, since these cannot be readily measured on x rays, not being clearly defined on the films, and on cadaveric joints it was necessary to leave them relatively intact for experiments with the prosthesis. In practice this ommission did not prove serious, since careful matching of the tibial component with the femoral component produced a suitable endoprosthesis.
The lateral-medial width 'a' measured directly from a flexed opened joint, or determined from a tunnel view radiographically, is therefore a good representation of the size ofthejoint. Female knees were smaller than male knees. Interestingly, there was no correlation between knee size and the height of the subject. 
